SEZEEH (B2hmitF—LEFR2-2)

REl770—FICBET SERREIR :
KEFRFAITRILF—EH - ERIEE*ZKST

*NEIMA: Nuclear Energy Innovation and Modernization Act
(January 2019)

RFNETZER RFARGT

REERE R5R BER=E
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BT E 2R LICEATHRAT—L F2EEE. FH2F9A10H
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H R

NEIMAD BEE

NEI

-+

S

P TR &£ 18-04 (Aug. 2019)

= —

MEE—-S2EH1Z (Frequency-Consequence Target)

EONRIEF N D Z 2[R Bl (sAps)

NEI 18-04DHEE—Z B IZELSAPsD BIZEE D LB

*

ENRC FR&NA MK 1.174

LB [73E (Defense in Depth) &) RV HEFH (Risk-
Informed)

RIEES (Uncertainties)

iRIE Bji £ l_ﬁt)] |E'E0) =R i (Assessment of DID Adequacy)
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NEIMAQ #E = @

n KETK(X2018F128 . fiBD LRICHE. RFAIRILT—HE
- E ML (NEIMA) ZZRR, MU T KEEFEHF 201951 H 14
HITRIEEIZESA,

s FAHFEFGEARERER. 2RI AFREFDEKIFLSADIE, /NEE
Ca—)UFLEE) DFFRAI T AR XIZDLV T, NRCZHETR:

2FELIAIZ. ERFERIEFEE ] (staged licensing) 2R AL . Y R V1B
ZERALENIA—TR - RO H R A FEHEB T EH MK
ﬂ(ﬂ'f‘ﬁﬁlﬂﬁ’i’ﬁﬁﬁﬁ'é (strategies for the increased use of risk-

informed, performance-based licensing evaluation techniques and
guidance) map NEI*EiffiL R —18-04

2027F 12 B3ZIZ HBIF DS/ REBEEICEL. FRICE&REL
TN RBIBAEADT=-ODIL—ILEYZST T St 5(... rulemaking

to establish technology inclusive regulatory framework ...),

* Nuclear Energy Institute (R F AT RILFT—IHE)
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B IRITEFEERI A1 X (10 CFR Part 50, 52)7) 3
“Dis-incentives”

= = S.G. Burns, Nuclear Law Bulletin No. 99, OECD, 2017. 5)
m 10 CFR Part 50 (BE&E%%P) -

BRI EEBIRSA U AD2BRETOER, EERDFE:
KR DL TE T4 (stability) [ZERRE : BERPITHABERNLEES
NH.Z2LEDERBEDERDEN. BEEDEAE. ..
ToURRETDZZELD RN
m 10 CFR Part 52 (Fr&IR)
E%H'U'*( FE‘FEI (ESP: Early Site Permit) &EQE"’%E% (DC: Design
Certification). SE 5% = BB —FHEFEE T (COL: Combined License) M5 D o
DCIIZEZEILICHMA. T Dt LEERED ZLZER
R INT-RETD LB [T EH
s — A HLLBEOFOHE A TAEXIZE Flexibility” B A A K
EXFERYEF 32 0] (staged licensing) DIEFAMNEFEN S,
m) NEIMAIZKAEHLWWTOEXDEFIZA

CFR: Code of Federal Regulations
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BFHITRILE—LNEl 18-04 (Aug. 2019): <D
BIKFLUNDIFDEFRRIR—RZHFAET H-OD) A IEHZEFZHRAL-
INTH—TIR - R—ZAMCHRBEKTFELDZWVAHAST R

Risk-Informed Performance-Based Technology Inclusive (TI-RIPB) Guidance for
Non-Light Water Reactor Licensing Basis Development (Revision 1, Aug. 2019)

m EERE.THREMAE/RIETOS IR LMP*) 1D —EREL T, NEI 18-

04 gﬁﬁ% LMP: Licensing Modernlzatlorf Project, a cost shared initiative led by
the Southern Company, coordinated by NEI and supported by DOE.

FELGHFERTOER:
BRI RN—RAEFR DETEZF (LBEs: Licensing Base Events, AOOs,
DBEs, BDBEsZF)
BEY . VAT LRUEB(SSCG)DREEEESTEF
ZERBHE DU EL{f (assessment of DID adequacy)
s YRYEHEIS/ONSH R (risk insight)Z2/EFAL . FRELAY
(prescriptive) 7 7A—F IR 540N, S RIPB
FAE — 222 H1Z (Frequency-Consequence Target) Z2{&5,

& )
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F _ B2 488 [ 43 (5)
HE—72E B1E (FCTa rget)
1.E401 | I .
o | o B4 /R A HE RS B (pass-fai
6 1.E+00 } Iso-Risk Line i i basis)T:&')U)’bo)'C““(ifiL\:
4 sz h N
= ? l K ENRCEIHIH 1 K1.1740
R | i GEBRRELRABIC.UR
= - RO s 4 L—:,?,ﬁi"{f,‘,’,,f“i JEHEmML/ONASIREE
%g 78 12 HEE ﬂi‘!@.?&/\'hmb\éo
o ¥ , = = .
éﬁ haaa| n BB /EBR R DR 5| (demarcation
:’_’ S DBE of acceptable and unacceptable
é 1B fosmmammuscoammaau e results)[CRALNDEHD THELY,
- ' Design | e
| N
1505 |  Oblective navisa ki~ 10 CFR 50.34 Dose Limit: 250 mSV
| | QHO (Prompt at 104/RY for BDBEs
1£06 } Beyond-DBE e SR TEY :L L
““““““““““““““ R e = ZQHO: Quantitative
i I o ol o Health Objective (early health
1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 effects 7. 5 SV at 5 X 10 7/RY)

30-DAY TOTAL EFFECTIVE DOSE EQUIVALENT (REM)
AT EXCLUSION AREA BOUNDARY (EAB)

Figure 3-1. Frequency-Consequence Target: tH 88 : SZ 3k (3). —EfINE
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Frequency dose targets for accidents on an individual facility — any

person off the site Target 8

The targets for the total predicted frequencies of accidents on an individual facility, which
could give doses to a person off the site are:

Effective dose, mSv Total predicted frequency per annum
BSL BSO

0.1-1 1 1x10*
1-10 1x10" 1x10°
10-100 1x 107 1x10*
100-1000 1x107° 1x 107
>1000 1x10* 1x10°

c 1

>

c

% 101

s BSL: Basic safety level

o 1072

>

)

T 103

>

o

2 10+

I5

5 10°%

% BSO: Basic safety objective

— -6

S 10

©

o 107

= 0.1 1 10 100 1000 10000

Effective dose, mSv

EEONRBF AR DR LFMEE (sapst)  ©

* Safety Assessment Principles for Nuclear
Facilities 2014 Ed. Rev.1 (Jan. 2020), ONR

The tolerability of risk from nuclear

power stations, HSE: The Health and Safety
Executive, 1988 Revised 1992.

AR TERLVEE R DK RERE
JRIIFIEHETE
AR

)RR BAELT
AEREM. ERAMN
FondsiELLL
HYUE TG
BDHMETESD

Y ROE RN E
NELNIREE
FESEETHET
2

JRIIZZDLAR
JLIZEHHEDREE
FiEIETANE
EATEDIRY

(The tolerability of risk from nuclear power stations, 1992)

8 SEXHR(8) K WERE . —HfNZE

ALARPZET=I
METE=54%E
1=

|

LSRR D mEE
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Total predicted frequency per annum

NEI 18-04DHEE—EE B 1EESAPsD B2 LD LLER

(=

m NEI 18-04MHEE—ZE B 2RI, #i1a. SAPsMOBSLEBSODMIZHRIET B,
s NEID BE#KIL. XKENRCOEEWEEBIREQHO) TmET HLIIHES

NTHEY., REFED/PSNEH(

L EDRKSIEEH) (X, SBOLLTDRELE.
FEOL, [LBRINLHBEEICAS,

1

N

101

~

BSL: Basic safety level

102

103

~ 1
N
\I
N
S
1 ~
| hY

NEI18-04 D HEE—52 & B 1Z 4R
. DERBEOLE

\;\

104

EEHEREEE

10

106

BSO: Basic safety objecitive

QHO: Quantitative Health Objective
(early health effects: 7.5 Sv at 5 X 10"7/RY)

107

NEID BiE42(EBSOF g B9 A4EHICAS

0.1

1

10 100 1000

Effective dose, mSv

10000
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B FH & (Defense in Depth) &) A NG ERE FF

RERE

= BB B OARIDIRDS

C 3

*[EINRC %

A FlHMK1.174

(Risk-informed)

EWNZHBITARERSTERT H1-

ODENEFETH>=L. SRILOHYKRITESTHAD,
m FFIZ, TRA D (unknown) ] X (LT 28 7E 4+ @D (unforeseen) JI8EAH=X

LARIRRH;

0 =155 (potential)

CEEEBEITAH=-DITIFFUT

%éo
n [\, £

NI RO |5

WMEITEESNTULELED
DT, PRAZT Db TR
DT BIT TR TELG LD

5THBo

Regulatory Guide 1.174: An Approach for Using

PRA in Risk-Informed Decisions on Plant-Specific
Changes to the Licensing Basis (Rev. 3, Jan. 2018)

L= s £
T4 REETHE
A 2. Change is consistent Lo N
N 0) i@ = with defense-in-depth # é *‘lﬁ. E
1. Change meets current philosophy. 3. Maintain sufficient
regulations unless it is safety margins.
explicitly related to a ]

requested exemption or
rule change.

EED
E=ZYT

measurement strategies
to monitor the change.

Integrated
Decisionmaking

SE(P

N

4, Proposed increases in
CDF or risk are small
and are consistent with

the Commission’s Safety
Goal Policy Statement.

Figure 1. Principles of Risk-Informed Intengaking

DRVBEREZTALIZBREERREICEITH5RE]
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ONBA Japan., BHElHMF1.174 €D
EE$ I Z 25 (PRA) D A FESES (Uncertainties)

2.5.1 FHEEID2A4T
B EODIAMTDAEEIMNPRADFERIZEHELZ RIZT :DINSA—
A—AHEES, QETIVAHEES, QELICHEH I HEES

SEESITEAH S A THEES (Completeness uncertainty)

p [ RE2|EITHEERS TG ZELTWLS /N Y —FD#E (
iﬂl%ﬁn iiiﬁs ...... ) 75‘\%1*0)/ \-U:_pEjJ/ ‘s—L—CL\f;L\ (scope
limitation)&ELND ZEIZT TN,

s BRI TEOURINECICTHFET AN IIET HFHEESE

744 (uncertainty about where the true risk lies)

NF—FDREABEOFFMET ILHGEL, HAHWNEL, RELETR
HRSEHILIGTEEF
m) [RENEICERZEINSE,

Regulatory Guide 1.174 (Revision 1, November 2002)
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REHAF1.174
R BHEE@:‘E'U”E@ =0 i (Assessment of DID Adequacy)

R RN—ADEENEENEICEZHEEZFTMT 5-HIZFE
Jﬁj—’\%?ilﬁ-

1. BEIDSEI7E/\T2 R  Reasonable balance among the layers
2. REREICBEITKREFLGLD GRETXIIGZES) : Adequate

capability of design features without an overreliance on programmatic
activities as compensatory measures.

3. ZEM., Mk, SHRMEDRRE: System redundancy, independence,

and diversity

4. HBERERHE (CCFs) [2%t9 P55 : Adequate defense against

potentlal CCFs
5. 28 /\) 7 O+ Maintain multiple fission product barriers
6. ABIBERIZ%T HFHEE : Sufficient defense against human errors

7. TR DEEAEEDERADFEE :Meet the intent of the plant’s
design criteria.
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TI-RIPBIZA o TF4TELTEIKH ? av

n )ZRJ1EH;EH (Risk-Informed):

PRARU T DRERENT, FHEESENFZ.... TR DORHIEK,
REHAEFICEDIFDVELGLEMEDHIBICFIAT RE,
KEINRC fEREHEY) RV (PRA)R L —F=HAO)
m /I\NTH—T R A—ZX| (Performance-Based):
T8I AT gE (measurable)ﬁﬂi%ﬁ§ B *E%E&Té:&’&ﬁi*ﬁbs Elﬁ
D-ODAEICEHEEZE XS, FRELH(prescriptive) THELY,
{451 : 10 CFR 50.56 Maintenance Rule, July 1996)

SECY-98-144, White Paper on RIPB Regulation, March 1, 1999
Nils J. Diaz, “Realistic Conservatism,” April 16, 2003

n [FRZERTFELZELY (Technology-Inclusive):
WARMIZ,. Re L EERGNMPR A EOFMOR R IICERIE,
)RR ]. [ ZEHEOEYIEIF

W (2 T4TELTEHOEMNE YRVFEMD R EESIMKE?
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SE ik a2

1. U.S.NRC, Report to Congress on Increasing the Use of Risk-Informed and Performance-Based
Evaluation Techniques and Regulatory Guidance in Licensing Commercial Advanced Nuclear
Reactors, Enclosure 2, July 19, 2019.

2. U.S.NRC, Draft Regulatory Guide DG-1353, "Guidance for a Technology-Inclusive, Risk-Informed,
and Performance-Based Methodology to Inform the Licensing Basis and Content of Applications
for Licenses, Certifications, and Approvals for Non-Light-Water Reactors”, April 2019.

3. NEl Technical Report 18-04, “Risk-Informed Performance-Based Technology Inclusive (TI-RIPB)
Guidance for Non-Light Water Reactor Licensing Basis Development,” Report Rev. 1, Aug. 2019.

4. NUREG-1860, “Feasibility Study for a Risk-Informed and Performance- Based Regulatory
Structure for Future Plant Licensing, Vol. 1, December 2007.

5. Stephen G. Burns, “Reformed and reforming: Adapting the licensing process to meet new
challenges,” Nuclear Law Bulletin No. 99, OECD, 2017.

6. U.S.NRC, Regulatory Guide 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-
Informed Decisions on Plant-Specific Changes to the Licensing Basis,” Revision 3, January 2018.

7. Final Policy Statement on Use of Probabilistic Risk Assessment Methods in Nuclear Regulatory
Activities, Federal Register, Vol. 60, No. 158, August 16, 1995.

8. AMMETE. ICRPENISERUEESAPIZEITA)RAVERODERMEZA. RFHELEEESR.

EXREFE2-35., Fr23F2H26H.
https://warp.da.ndl.qo.jp/info:ndljp/pid/2617010/www.nsc.go.jp/annai/kihon22/gensoku/20110302/siryo2-3.pdf
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R
(Q. M(:Ea&eiat‘;ljaeg ?qu rity @

(%) ZEEBEFOER

B EE (I E) FTTDHEEE Bk
NEI (1H) Nuclear Energy Institute CREID) RFAIRILF—HR. RFARESHL. BE-ToOo=7I2 TR
. KZ-HARAT. FEAARECTHEBSA. RFOEMEEICEIIBERILE
FDFHZEITOTLND
ONR (1E)  Office for Nuclear Regulation (RED)EFHRHWNE, REARFHEXROTLBATIEZE ST IBALNOMIL
L=

SAPs (1H) Safety Assessment Principles (RE®)RFH& 2 ERA

NRC (1E)  Nuclear Regulatory Commission CKE®)BRFHRFIEZES

DID (1H) Defense in Depth FEME., BNERICENLGZEBOXMKREZAEL. M D. TNETNDEBDTEK
EEZALHLEE MOEBTOREKRICHFLGWLELSEZR A

CFR (3EH) Code of Federal Regulations CREID) EFRRAE, EZRBICEDEIRESNTIERRFNEDFEICEEDRK
XAELTz3D, ST E CH N DRI, RFECEDGEHRBAHEL T,

10 CFREFEIEND
AOOs (4H) Anticipated Operational BEHORBLBEE L, #ROKECEREORBELEICLTIIUE
Occurrences NEBELRBLELGLLIG. BHTHICHAREIYSIHER
DBE (4H) Design Basis Event RETEEER, BT HEEOLREFAELTDFFMICH > TEEINIER
BDBE (4H) Beyond Design Basis Event AT REEBRTBZIDOER
SSCs (4H) Structures, Systems and BEY. AT LRUE SR
Components
— Effective Dose Equivalent(58) EMRE=4=E
EAB (5H) Exclusion Area Boundary ERFRXRFER
PRA (8H) Probabilistic Risk Assessment  FESRIRA) RS T4
CCF (10E) Common Cause Failure HBERBE BEHORFENHAIXBORAICI >THIZEGHONTLES&

LAY (i
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